Activation of cell death pathway after a brief period of global ischemia in diabetic and non-diabetic animals.
Mitochondria play a critical role in the pathogenesis of cerebral ischemia. Acute hyperglycemia has been shown to activate the mitochondria-initiated cell death pathway after an intermediate period of ischemia. The objective of the present study was to determine if diabetic hyperglycemia induced by streptozotocin activates the cell death pathway after a brief period of global ischemia. Five minutes of global ischemia was induced in nondiabetic and diabetic rats. Brain samples were collected after 30 min, 6 h, 1, 3, and 7 days of recirculation as well as from sham-operated controls. Histopathological examination in the hippocampal CA1, CA3, hilus, and dentate gyrus regions, as well as in the cortical and thalamic areas, showed that neuronal death in diabetic animals increased compared to nondiabetic ischemic controls. Neuronal damage maturation occurred after 7 days of recovery in nondiabetic rats, while it was shortened to 3 days of recovery in diabetic animals. Western blot analyses revealed that release of cytochrome c markedly increased after 1 and 3 days of reperfusion in diabetic rats. Caspase-3 activation was evident in the nuclear fraction of the cortex of diabetic rats after 3 days recovery and it was preceded by activation of caspase-9, but not activation of caspase-8. Electron microscopy demonstrated that chromatin condensation and mitochondrial swelling were features of the diabetes-mediated ischemic neuronal damage. However, no apoptotic bodies were observed in any sections examined. These results suggest that a brief period of global ischemia in diabetic animals activates a neuronal cell death pathway involving cytochrome c release, caspase-9 activation, and caspase-3 cleavage, all of which are most likely initiated by early mitochondria damage.